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Background In additionto increasingmorbidity and mortality ratesamongadults,the abuseof opioidsand other substance$asled to increasedisks
to infantsfrom in utero exposureto drugsof addiction Althoughneonatalabstinencesyndrome(NAS])s historicallyattributed to prenatalopioid abuse
or medicationassistedreatment during pregnancypther prescriptionor illicit substancesnay causesymptomsof withdrawalin exposedinfants The
growingepidemicof prescriptionandillicit drug useimposesan ongoingneedfor monitoringthe impactof maternalsubstancaiseon infants Hospital
dischargedata,a populationleveldatasource presentan opportunity for suchsurveillance

Data Source Hospitaldischargedata are one of the richestand most valuablesourcesof health-related information. In addition to clinicaldiagnoses
and proceduresperformed, this data sourcecontainsinformation on patient demographicsexpectedpayers,hospital chargesand length of stay In
Mississippiall hospitals exceptfor federalfacilities,are requiredto submitdata on inpatient stays,emergencydepartmentencountersand outpatient
visitsto the Inpatient Outpatient DataSystema collaborativeeffort betweenthe MississippHospitalAssociatiorand MississippiState Departmentof
Health Reportinghospitalsare short-term generalhospitals specialtyhospitals, andlongterm healthcarefacilities

Methods: Thisis a retrospectiveanalysisof inpatient hospital staysfor state residentand non-residentnewborns Presentedin the report are the
numbersand evolvingtrendsin neonatal(0-28 days)hospitalizationsassociatedvith maternalsubstancausefrom 2010through 2020, In addition, we
evaluatedthe demographicand comorbidcharacteristicshospitalchargesandlength of stayfor substancerelated neonatalstaysthat occurredduring
2020 Theunit of analysisis a hospitalization,not an individual patient. Includedin the report are caseswith primary and secondarydiagnosesof
neonatalexposureto drugsof abuse excludingtobaccoandalcohol
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C InMississippineonatalhospitalstaysrelatedto maternalsubstancausespikedfrom 113in 2010to 982in 2020

C During2020 the number of suchhospitalizationancreasedby 35.6%, jumping from 208 during the first quarter to 282 during the
lastquarter of the sameyear Thiscouldbe anunderappreciatedandlittle studiedconsequenc®f the increasen substanceabuseby
alienatedand anxiouspregnantwomenduringthe heightof the COVIDpandemic

C Between2016 and 2020 comorbiditieswere highly prevalentamong infant staysrelated to maternal substanceexposure 25.6%

were born prematurely, 25.4% had a coexistinglow birth weight, 25.2% had coexistingrespiratory conditions,and 13.7% had a
coexistingcongenitaldisease

C In 2020 the overwhelmingmajority of theseinfants were poor. Amongthe 892 suchhospitalizations87.6% (860) were coveredby
Medicaidand7.2%(71) were uninsured

C Total chargedor thesehospitalstaysgrew 59.9% over this four-year period, increasingirom $19,936,930in 2016to $31,877,252 in
2020 totaling over $133 million.

Neonatal Hospitalizations Related to
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The number of newborn hospitalizationsdue to intrauterine substanceexposureincreased
sharply,from 113 infantsin 2010to 982 infantsin 2020 (Figurel). Therewas a substantial
increasein suchhospitalizationsbetween2015and 2016 Thisspikemay be attributed to the
2015 implementation of new diagnosticcodesthat allowed for the coding of non-specific
maternal drug abuse Followingthis surge, the trend moderated but continued to increase
steadily Comparedto 2019 there were 128 more newborn hospitalizationan 2020 following
maternaluseof addictivedrugs Thiswasa 15.0%increase

During2020, half (50%) of the drugsinvolvedin newbornhospitalizationsaffectedby maternal
substanceabusewere unspecified(Tablel). Cannabiswvas recordedin 37% cocainein 6%
opiates in 3% and stimulants in 5% of all neonatal hospitalizationsrelated to maternal
substanceuse Neonatalabstinencesyndrome,causedby severeintrauterine drug exposure,
wasdocumentedin 14% or 133 hospitalizations Amongadmissionswvith specifieddrugs,only
the proportion of cannabisrelated hospitalizationsncreasedbetween2019and 2020

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Table 1. Neonatal Hospitalizations Related to Maternal Substance Use by Type of Drugs Involved: Miss
2019 and 2020

2019 2020
Type of Drug Hospitalizations Percent Hospitalizations Percent
Unknown 405 47% 490 50%
Cannabis 255 30% 360 37%
Cocaine 58 7% 58 6%
Opiates 54 6% 32 3%
Amphetamines (stimulants) 41 5% 53 5%
Neonatal withdrawal syndrome 139 16% 133 14%
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Figure 2. Neonatal Hospitalizations Related to Maternal Drug Use
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Between 2016 and 2020 there was a total of 3,951 neonatal
hospitalizationsrelated to maternal substanceuse in Mississippi
This represents2.2% of all neonatal hospital stays Most of the
infants (95.9%) were diagnosedduring the day of their birth. Of
the_sae hospitalizations, 3,854 (97.5%) were among Mississippi
residents

Compared to African American newborns (1,693 or 42.8%) and
newbornsfrom other racialgroups(104 or 2.6%), white newborns
accounted for more infant hospitalizationsrelated to maternal
substanceuse (2,154 or 54.5%). Thisis due to the fact, however,
that there are more white births than African Americanbirths in
MississippiWhenexaminedby percentageof all neonatalstays,the
proportions of white and African Americansnewbornsaffected by
maternal substanceuse were not significantlydifferent: 2.2% of all
white newbornsand 2.4% of all African Americansnewbornshad
complicationgelatedto this diagnosticcategory

Femaleq1,9300r 48.9%) and males(2,020 or 51.1%) were similarly
affected (the sexof one infant was unknown) Between2016 and
2020 femalesaccountedfor 48.9%o0f all neonatalhospitalizations
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During 2020 the vast majority (87.6%) of neonatal hospitalizationsrelated to maternal
substanceuse were coveredby Medicaidand 7.2% were seltpay (Figure3 and Table?2).
Thesefindingsindicate that nearly all infants impactedby maternal substanceuse were
bornin low-incomehouseholds
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Moreover,there were differencesin the healthinsurancecoveragebetweennewbornswith andwithout maternalsubstancesxposure
During20162020 Medicaidwasresponsiblefor the 84.2% (3,326) of substancerelated neonatal staysversus62.7% (110,179) of all
other neonatalstays Comparedwith all other neonatalstays,infantsaffectedby drugsof abusewere more likelyto be uninsured(8.1%
versus4.3%) andlesslikelyto haveprivateinsurancecoveragg6.1%versus29.3%).

Figure 4. Neonatal Hospitalizations Related to Maternal Drug Use Figure 5. All Other Neonatal Hospitalizations
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Between2016 and 2020 the meanlength of stay for neonatal staysrelated to maternal substanceuse wastwo times higher
than the meanlength of stayfor all other neonatalstays 8.5 dayscomparedto 3.8 (Figure6). Duringthe sametime, the mean
chargesof $33,784 for neonatal staysrelated to maternal substanceuse were more than two times higher than the mean
chargesof $13,698 for all other neonatalstays In addition, the total chargesincreasedby 59.9% from $19,936,930in 2016to
$31,877,252 in 2020, totaling over $133million for the five-yearperiod(Table3 andFigure?).

Figure 6. Neonatal Hospitalizations Related to Table 3. Neonatal Hospitalizations Related to Maternal Drug Use: Figure 7. Neonatal Hospitalizations Related to
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Neonatalhospitalizationsrelated to maternal substanceuse were assessedor comorbiditiesfor the 20162020 period. Newbornsaffected by maternal
substancausewere more likely to be born prematurely(25.6%vs 12.4%) comparedto all other newborns Suchinfantswere alsomore likely to havelow
birth weight (25.4% versus10.4%), respiratory complications(25.2% versus11.0%), congenitaldiseaseq13.7% versus9.3%), feeding difficulties (9.2%
versus3.1%), and congenitalbacterialsepsig4.6%vs. 1.6%). Thesedifferenceswere statisticallysignificantat p <.001 Seizuresa hallmarksignof neonatal
withdrawal,were recordedin 32 neonatalhospitalstaysrelatedto maternalsubstanceuse(Figure8 and Table4).

Figure 8. Neonatal Hospitalizations Related to Maternal Use of Addictive Drugs Table 4. Neonatal Hospitaﬁzations and Associated
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This analysis was performed using the following-10fZM diagnostic codes preterm/immaturity (P072, P073), low birth weigh, (P70, PO71)espiratory conditions (P2R28), congenital diseases (Q8D99), feeding difficulties of
newborn (P92), congenital bacterial sepsis (P 36) and convulsions of newborn (P90). Comorbidities between neonatal atdysithitiut substanceelated diagnoses were compared with -slgjuare tests.
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Neonatal hospitalizationsrelated to maternal substanceuse increasedsteadily in Mississippi During 2020 the number of such hospitalizationsincreasedby
35.6% jumpingfrom 208 during the first quarter to 282 during the last quarter of the sameyear (Figure9). Thiscould be an underappreciatedand little studied
consequencef the increasein substanceabuseby alienatedand anxiouspregnantwomen during the height of the COVIDpandemic Forexample,the highest
numbers of recorded neonatal hospitalizationsrelated to maternal substanceuse occurred during Augustand December,peak months for COVIDcasesin
Mississippi(FigurelQ).

Figure 9. Neonatal Hospitalizations Related to Maternal Figure 10. Neonatal Hospitalizations Related to Maternal Substance Use by
Substance Use by Admission Quarter, Admission Month, MS, 2020
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During the 20162020 period, the overallnumber of hospitalizationgelated
to maternal drug use was highestin metropolitan areas(Figure11l). When
analyzedby county of residence,the following counties had the highest
proportion of neonatal hospitalizationsrelated to maternal substanceuse

Pike (5.6%), JeffersonDavis(5.1%), Alcorn (4.6%), Benton (4.5%), Hancock
(4.1%), Grenada(4.0%), Walthall (3.9%), Prentiss (3.8%), Pontotoc, 3.7%

Marion (3.6%), Smith (3.6%0), Sharkey(3.6%), Sharkey(3.6%), Tishomingo
(3.5%), Harrison (3.5%), Washington (3.1%), Lee (3.1%), Jones (3.0%),

Coahoma(3.0%), Forrest(2.9%), and Simpson(2.8%). Presentedin the map
are all countiesgroupedby quartiles

Figure 11. Neonatal Hospitalizations Related to Maternal Substance Use by Area of Residence, MS, 2016-2020
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